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DETAILED ACTION 
Response to Arguments 

1 . The applicant filed an after-final amendment on 3/2/3006. The examiner 
disagreed with the arguments. However, the examiner determined that the examiner 
neglected to address dependent claims 25,36 and 37 and for that reason withdrew the 
finality of the last office action. 

2. Applicant's arguments filed 3/2/2006 have been fully considered but they are not 
persuasive. The applicant essentially asserts that prior art Alexander does not teach or 
suggest a current-feedback amplifier configured to create a desired impedance at an 
output of an audio power amplifier and that Iredale teaches away from such a 
configuration by teaching of a power amplifier that directly drives a speaker having an 
output impedance that approximately matches an input impedance. The examiner 
disagrees. 

Alexander was cited for teaching a current feedback audio power amplifier (See 
abstract; Figure 2) and was used modify Kim which used a power amplifier. Iredale 
was only cited for disclosing an audio system wherein the output impedance of the 
power amplifier approximately matches the input impedance of the speaker (column 2, 
lines 320-33). The examiner asserts that this is analogous because the claim language 
has recited "an audio power amplifier... . Wherein the audio power amplifier includes a 
current-feedback amplifier configured to create a desired impedance at the output that 
is between about 25 percent and about 400 percent of the input impedance of the driver 
circuit". The examiner notes that the recited claim language of a desired impedance is 
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broad and that it is obvious that a desired impedance (whatever that impedance may 
be) would have to be met in order for the loudspeaker system to work properly. The 
examiner asserts that Iredale reads on the output impedance being about 100% 
(approximately matches language of Iredale) the input impedance and 1 00% is between 
25 % and 400% and therefore reads on that claimed subject matter. 

Regarding the 112 rejection, the applicant asserts that it is well known in the art 
that a power amplifier that receives electrical signal and provides an amplified signal to 
drive such a loudspeaker is also commonly referred to as an audio amplifier or an audio 
power amplifier. The examiner asserts that if this is true than the applicant should be 
fine with using a power amplifier as originally recited. Since the specification only 
discloses a power amplifier and a current-feedback power amplifier than the claim 
language should recite what is in the specification. 

Claims 9,19,20,27,30 and 33-34 are cancelled. 

Claim Rejections - 35 USC §112 

3. Claims 1,11-15,22,24-26,31,32,35,38,39 are rejected under 35 U S C. 112, 
second paragraph, as being indefinite for failing to particularly point out and distinctly 
claim the subject matter which applicant regards as the invention. Claims 1,11- 
15,22,24-26,31,32,35,38,39 all recite "audio power amplifier" or current-feedback audio 
amplifier". The specification recites power amplifier and current-feedback power 



Application/Control Number: 10/697,626 Page 4 

Art Unit: 2615 

amplifier only (page 6, paragraph -24,page 9, paragraph 0031, page 12, paragraph 
0042). 

4. Claim 37 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. Claim 37 recites where the feedback circuit is configured with 
a transfer ration that is about the same as the desired impedance". The specification, in 
paragraph 50, teaches of a feedback circuit having a transfer ratio of like form and of 
the output impedance being equal to the transfer ratio. The examiner asserts that "about 
the same as" is not "equal to". 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1,15,21-26,28,32,36 and 37 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Kim (US 5,598,480) in view of Alexander (US 5,097,223) in 
further view of Iredale (US 4,670,709). 

Regarding claim 1, Kim discloses a loudspeaker system for receiving an 
incoming electrical signal and transmitting an acoustical signal, the loudspeaker system 
comprising: 
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a driver circuit having an input with an input impedance, wherein the driver circuit 
comprises a first passive filter (36) coupled to a first speaker driver (30) and a second 
passive filter (38) coupled to a second speaker driver (32) (See Figure 1 ; 

an audio power amplifier (10) having an input and an output with an output 
(Figure 1); 

wherein the input of the power amplifier receives the incoming electrical signal, 
and the output of the power amplifier is coupled to the input of the driver circuit (Figure 
1). 

Kim fails to disclose but Alexander teaches of a current feedback audio power 
amplifier (See abstract; Figure 2). It would have been obvious to modify Kim so that the 
power amplifier is a current feedback audio power amplifier for the benefit of achieving a 
high large-signal bandwidth. 

Kim as modified by Alexander fails to teach that the power amplifier's output 
impedance is between about 25 percent and about 400 percent of the input impedance 
of the driver circuit. Iredale discloses an audio system wherein the power amplifier (5) 
approximately matches the input impedance of a speaker (impedance matching; column 
2, lines 30-33; Iredale reads on the output impedance being about 100% of the input 
impedance and 100% is between 25 and 400%). Thus it would have been obvious to 
one of ordinary skill to have the impedance of the power amplifier approximately match 
the input to provide an output that is compatible with a balanced signal input. 
7. Claim 15 and 26 share common features. 
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Regarding claim 15, Kim discloses a method of constructing a loudspeaker 
system for receiving an incoming electrical signal and transmitting an acoustical signal, 
the method comprising: 

selecting a first speaker (30, Figure 2; reads a first speaker driver of claim 26) 

driver having first cold impedance; 

selecting a second speaker (32, Figure 2; reads on second speaker driver of 
claim 26) driver having a second cold impedance (Figure 1); 
constructing a first passive filter having a second cold impedance (36, Figure 1 ; 
reads a first filter means of claim 26); 

constructing a second passive filter having an input and an output (38, Figure 1; 
reads on second filter means of claim 26); 

coupling the output of the first passive filter to the first speaker driver so that the 
input of the first passive filter has a first combined cold impedance (Figure 1 ) ; 
coupling the output of the second passive filter to the second speaker driver so 
that the input of the second passive filter has a second combined cold 
impedance (Figure 1 ) ; 

forming a passive arrangement of the first speaker driver, the second speaker 
driver', the first passive filter and the second passive filter by coupling the input of the 
first passive filter to the input of the second passive filter, where the passive 
arrangement has an arrangement cold impedance(Figure 1) ; 
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constructing an audio power amplifier an input for receiving said incoming 
electrical signal and an output (10, Figure 1; reads on an audio amplification means of 
claim 26) ; and 

setting an output impedance of the audio power amplifier with a current 
feedback circuit included in the audio power amplifier, 

coupling the output of the power amplifier to the input of the first passive filter and 
to the input of the second passive filter (Figure 1). The method is inherent in the 
functionality of the system. 

Kim fails to disclose but Alexander teaches of a current feedback audio power 
amplifier (See abstract; Figure 2). It would have been obvious to modify Kim so that the 
power amplifier is a current feedback audio power amplifier for the benefit of achieving a 
high large-signal bandwidth. 

Kim as modified by Alexander fails to teach that the power amplifier's output 
impedance is between about 25 percent and about 400 percent of the arrangement cold 
impedance of the driver circuit. Iredale discloses an audio system wherein the power 
amplifier (5) approximately matches the input impedance of a speaker (impedance 
matching; column 2, lines 30-33; Iredale reads on the output impedance being about 
100% of the input impedance and 100% is between 25 and 400%; reads on the audio 
amplification means comprises a current-feedback amplifier as claimed in claim 26). 
Thus it would have been obvious to one of ordinary skill to have the impedance of the 
power amplifier approximately match the input to provide an output that is compatible 
with a balanced signal input. 
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Regarding claims 21 and 23, Kim as modified by Alexander and Iredale disclose 
wherein selecting the first speaker driver comprises selecting a first speaker driver 
having a cold impedance of about 4 Ohms (claim 21) and wherein selecting the first 
speaker driver comprises selecting a first speaker driver having a cold impedance of 
about 8 ohms (claim 23). Kim as modified by Iredale teaches of matching the output 
impedance of a power amplifier to a speaker but fails to specifically disclose that the 
first speaker driver has a cold impedance of 4 or 8 ohms. Alexander teaches of a driver 
exhibiting an impedance of approximately 4 to 10 ohms (column 7, lines 32-37), which 
is inclusive of 4 and 8. 

Regarding claims 22 and 24, Kim as modified by Alexander and Iredale disclose 
wherein constructing a power amplifier comprises constructing a power amplifier where 
the output has an output impedance that is between about 2 ohms and about 8 ohms 
(claim 22) and wherein constructing a power amplifier comprises constructing a power 
amplifier where the output has an output impedance that is between about 2 ohms and 
about 16 ohms (claim 24) (see above apropos rejection of claim 21 and 24). 

Regarding claim 25, Kim as modified by Alexander and Iredale disclose an 
enclosure, and mounting the first and second passive filters, the first and second 
speaker drivers to the enclosure and the audio power amplifier mounted to the 
enclosure (Kim, Figure Figures 1 and 2). 

Regarding claim 28, Kim as modified by Alexander and Iredale disclose wherein 
the current-feedback amplifier has an output impedance between about 2 ohms and 
about 16 ohms. Iredale discloses an audio system wherein the power amplifier (5) 
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approximately matches the input impedance of a speaker (impedance matching; column 
2, lines 30-33). The nominal impedance for loudspeakers is 4,18 and 16. The current- 
feedback amplifier reads on power amplifier. Alexander teaches of a driver exhibiting 
an impedance of approximately 4 to 10 ohms (column 7, lines 32-37). 

Regarding claim 36, Kim as modified by Alexander and Iredale discloses 
wherein the audio power amplifier includes a feedback circuit operable to generate a 
feedback signal to create the desired impedance (see above apropos rejection of claim 
1). 

8. Regarding claim 32, Kim discloses a method of operating a loudspeaker system 
that converts an incoming electrical signal to an acoustical signal, the method 
comprising: 

Operating a driver circuit in a temperature range so that an input impedance of 
the driver circuit is in an operational range (Kim, implicit); 

a power amplifier; amplifying the incoming electrical signal (10, Figure 2); 

driving the driver circuit with the driving electrical signal (Figure 2). 

Kim fails to disclose but Alexander teaches of a current feedback audio power 
amplifier (See abstract; Figure 2). It is implicit to a current feedback amplifier that the 
feedback signal is generated based on the output current of the current-feedback 
amplifier. It would have been obvious to modify Kim so that the power amplifier is a 
current feedback audio power amplifier for the benefit of achieving a high large-signal 
bandwidth. 
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Kim fails to disclose but Alexander teaches specifically disclose a current- 
feedback amplifier as claimed. Iredale discloses an audio system wherein the power 
amplifier (5) approximately matches the input impedance of a speaker (impedance 
matching; column 2, lines 30-33). The nominal impedance for loudspeakers is 4,18 and 
16. The current-feedback amplifier reads on power amplifier. Alexander teaches of a 
driver exhibiting an impedance of approximately 4 to 10 ohms (column 7, lines 32-37) 
Impedance matching, which for maximum power transfer between an amplifier and a 
speaker would mean that the impedance of the speaker matches that of power 
amplifier, is well known in the art. It would have been obvious to one of ordinary skill in 
the art at the time of the invention to have the current-feedback amplifier output 
impedance to match that of the amplifier in order to prevent any effects to the frequency 
response of the output signal. 

Kim as modified by Alexander fails to teach that the power amplifier's output 
impedance is between about 25 percent and about 400 percent of the arrangement cold 
impedance of the driver circuit. Iredale discloses an audio system wherein the power 
amplifier (5) approximately matches the input impedance of a speaker (impedance 
matching; column 2, lines 30-33; Iredale reads on the output impedance being about 
100% of the input impedance and 100% is between 25 and 400%; reads on the audio 
amplification means comprises a current-feedback amplifier as claimed in claim 26). 
Thus it would have been obvious to one of ordinary skill to have the impedance of the 
power amplifier approximately match the input to provide an output that is compatible 
with a balanced signal input. 
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Regarding claim 36, Kim as modified by Alexander and Iredale disclose where 
the audio power amplifier a feedback circuit operable to generate a feedback signal to 
created the desired impedance (See above apropos rejection of claim 1 ). 

Regarding claim 37, Kim as modified by Alexander and Iredale discloses a 
feedback circuit with a transfer ration (implicit) and an impedance. Kim as modified fails 
to disclose that the transfer ratio is about the same as the desired impedance. 
Impedance matching, which for maximum power transfer between an amplifier and a 
speaker would mean that the impedance of the speaker matches that of power 
amplifier, is well known in the art. It would have been obvious to one of ordinary skill in 
the art at the time of the invention to have the current-feedback amplifier output 
impedance to match the transfer ratio in order to prevent any effects to the frequency 
response of the output signal. 

9. Claims 2,3 ,16 and 17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kim (US 5,598,480) in view of Alexander (US 5,097,223) in view of 
Iredale (US 4,670,709) in further view of Ohyaba et al. (US 4,504,704). 

Regarding claims 2 and 3, Kim as modified by Alexander and Iredale fail to 
disclose but Ohyaba teaches of wherein the first passive filter comprises an inductor 
and a capacitor and the second passive filter comprises an inductor and a capacitor. 
Kim teaches of filter networks (36,38). Ohyaba discloses a passive filter comprised of 
an inductor and capacitor (Figure 11; column 5, lines 59-63). Therefore, it would have 
been obvious to one of ordinary skill in the art at the time of the invention to use 
Ohyaba's concept of a passive filter comprised of an inductor and capacitor as claimed 
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in order to provide a loudspeaker unit in which a reproducible frequency band can be 
extended toward a bass zone. 

Regarding claims 16 and 17, Kim as modified by Alexander and Iredale fail to 
disclose but Ohyaba teaches of wherein constructing the first passive filter comprises 
coupling an inductor to a capacitor and wherein constructing the second passive filter 
comprises coupling an inductor to a capacitor respectively. Kim teaches of filter 
networks (36, 38). Ohyaba discloses a passive filter comprised of an inductor and 
capacitor (Figure 1 1 ; column 5, lines 59-63). The method is obvious. Therefore, it 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
use Ohyaba's concept of a passive filter comprised of an inductor and capacitor as 
claimed in order to provide a loudspeaker unit in which a reproducible frequency band 
can be extended toward a bass zone. 

10. Claims 4,5 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kim (US 5,598,480) in view of Alexander (US 5,097,223) in view of Iredale (US 
4,670,709) in further view of Widrow et al. (US 4,751,738). 

Regarding claim 4, Kim as modified by Alexander and Iredale fail to disclose but 
Widrow teaches of wherein the passive filter comprises a Butterworth filter. Kim 
discloses two passive filter networks (36,38). Widrow discloses a passive filter 
comprised of a fourth-order Butterworth filter. Therefore, it would have been obvious to 
one of ordinary skill in the art to use Widrow's concept of a passive filter comprised of a 
fourth-order Butterworth filter for the benefit minimizing frequency roll-offs. 
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Regarding claim 5, Kim as modified by Alexander, Iredale and Widrow disclose 
wherein the first passive filter comprises a fourth-order filter (see above apropos 
rejection of claim 4). 

Regarding claim 18, Kim as modified by Alexander, Iredale and Widrow 
disclose wherein the passive filter comprises constructing a Butterworth filter. Kim as 
modified by Iredale meets all elements of that claim but fails to disclose that the passive 
filter is a Butterworth filter (see above apropos rejection of claim 5). 
11. Claims 6, 7,10-13 and 29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kim (US 5,598,480) in view of Alexander (US 5,097,223) in view of 
Iredale (US 4,670,709) in further view of in further view of Gary (US 5,533,135). 

Regarding, claims 6,7 and 29, Kim as modified by Alexander and Iredale 
discloses an audio system wherein the power amplifier (5) approximately matches the 
input impedance of a speaker (Iredale; impedance matching; column 2, lines 30-33; 
Iredale reads on the output impedance being about 100% of the input impedance and 
100% is between 25 and 400%). 

Kim as modified by Alexander and Iredale fail to teach but, wherein the first 
passive filter has an output characteristic termination impedance, the first speaker driver 
has a cold impedance, and the output characteristic termination impedance of the first 
passive filter is between about 25 percent and about 400 percent of the cold impedance 
of the first speaker driver and wherein the second passive filter has an output 
characteristic termination impedance, the second speaker has a cold impedance, and 
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the output characteristics termination impedance of the second passive filter is between 
about 25 and about 400 percent of the cold impedance of the second speaker driver. 

Kim as modified by Alexander and Iredale reads on a first passive filter, a first 
speaker driver, a second passive filter, and a second speaker driver (Kim, Figure 2) but 
fails to specifically teach that the first passive filter or the second passive filter is 
between about 25 and about 400 percent of the cold impedance of the first speaker 
driver. Gary discloses crossover system including a filter section (21 ) comprising 
inductances and capacitors whose values are chosen to match the impedance of the 
speaker (24; column 4, lines 13-17). It would have been obvious to modify Kim as 
modified by Alexander and Iredale so that the filter impedance matches that of the 
speaker driver in order to produce the maximum desired output. 

Regarding claims 10,12, Kim as modified by Alexander and Iredale discloses an 
audio system wherein the power amplifier (5) approximately matches the input 
impedance of a speaker (Iredale; impedance matching; column 2, lines 30-33; Iredale 
reads on the output impedance being about 100% of the input impedance and 100% is 
between 25 and 400%). 

Kim as modified by Alexander and Iredale fail to disclose but Gary teaches of 
wherein the first speaker driver has a cold impedance of about 4 ohms, the first passive 
filter has an output characteristic termination impedance of about 4 ohms, and the 
output impedance of the power amplifier is between 1 ohms and about 16 ohms and 
wherein the first speaker driver has a cold impedance of about 8 ohms, the first passive 
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filter has an output characteristic termination impedance of about 8 ohms, and the 
output impedance of the power amplifier is between 2 ohms and 32 ohms. 

Alexander teaches of a driver exhibiting an impedance of approximately 4 to 10 
ohms (column 7, lines 32-37) but fails to teach of a filter having an impedance to match. 
Gary discloses crossover system including a filter section (21 ) comprising inductances 
and capacitors whose values are chosen to match the impedance of the speaker (24; 
column 4, lines 13-17). It would have been obvious to one of ordinary skill in the art at 
the time of the invention to have the filter termination impedance and the output 
impedance of the power amplifier match that of the driver in order to prevent the output 
impedance from negatively effecting the frequency response. 

Regarding claims 11,13, Kim as modified by Alexander and Iredale discloses an 
audio system wherein the power amplifier (5) approximately matches the input 
impedance of a speaker (Iredale; impedance matching; column 2, lines 30-33; Iredale 
reads on the output impedance being about 100% of the input impedance and 100% is 
between 25 and 400%). 

Kim as modified by Alexander and Iredale fail to disclose wherein the second 
speaker driver has a cold impedance of about 4 ohms, the second passive filter has an 
output characteristic termination impedance of about 4 ohms, and the output impedance 
of the power amplifier is between about 2 ohms and about 8 ohms and wherein the 
second speaker driver has a cold impedance of about 8 ohms, the second passive filter 
has an output characteristic termination impedance of about 8 ohms, and the output 
impedance of the power amplifier is between about 4 ohms and about 16 ohms. 
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Alexander teaches of a driver exhibiting an impedance of approximately 4 to 10 
ohms (column 7, lines 32-37) but fails to teach of a filter having an impedance to match. 
Gary discloses crossover system including a filter section (21) comprising inductances 
and capacitors whose values are chosen to match the impedance of the speaker (24; 
column 4, lines 13-17). It would have been obvious to one of ordinary skill in the art at 
the time of the invention to have the filter termination impedance and the output 
impedance of the power amplifier match that of the driver in order to prevent the output 
impedance from negatively effecting the frequency response. 

12. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kim (US 
5,598,480) in view of Alexander (US 6,381 ,334) in view of Iredale (US 4,670,709) in 
further view of Grudin et al. (US Patent Application 2004/0101 153). 

Regarding claim 14, Kim as modified by Alexander and Iredale fail to disclose 
but Grudin teaches of further comprising an enclosure, wherein the driver circuit and 
the power amplifier are each affixed to the enclosure. Kim as modified by Iredale fails 
to disclose that the driver and power amplifier are within the same enclosure. Grudin 
discloses a speaker enclosure (6; Figure 9) that houses a driver (5) and an power 
amplifier (7) (page 5, paragraph 0068; page 7, paragraph 0091 ). Thus it would have 
been obvious to one of ordinary skill in the art to use Grudin's concept of a speaker 
enclosure housing a driver and power amplifier in order to have an integrated speaker 
system. 

13. Claims 35,38 and 40 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kim (US 5,598,480) in view of Alexander (US 5,097,223) in further view of Iredale 
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(US 4,670,709) in further view of Sedra (Microelectronic Circuits, pages 668-671 , Figure 
8.1). 

Regarding claim 35, Kim as modified by Alexander and Iredale fail to disclose 
but Sedra discloses where the amplifier includes a summer configured to sum the 
incoming electrical signal and a feedback signal generated with the audio power 
amplifier (Figure 8.1 ). Kim as modified by Alexander and Iredale disclose an current- 
feedback audio power amplifier and matching the output of the power amplifier to the 
input impedance of the driver circuit ( reads on forming desired impedance at the 
output). It would have been obvious to modify Kim as modified by Alexander and Iredale 
so that the power amplifier includes a summer configured to sum the incoming electrical 
signal and a feedback signal as taught by Sedra in order to . 

Regarding claim 38, Kim as modified by Alexander and Iredale fail to disclose 
but Sedra discloses where setting the output impedance of the audio power amplifier 
with a current feedback circuit comprises summing the incoming electrical signal with a 
feedback signal generated by the feedback circuit to create the output impedance. 
Claim 38 is rejected for the same reasons set forth in the above apropos rejection of 
claim 35. 

Regarding claim 40, Kim as modified by Alexander and Iredale fail to disclose 
but Sedra discloses where amplifying the incoming electrical signal comprises summing 
the feedback signal and the incoming electrical signal to produce the driving electrical 
signal. Claim 40 is rejected for the same reasons set forth in the above apropos 
rejection of claim 35. 
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Claim Objections 

14. Claim 8 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Devona E. Faulk whose telephone number is 571-272- 
7515. The examiner can normally be reached on 8 am - 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vivian Chin can be reached on 571-272-7848. 

The Art Unit location of your application in the USPTO has changed. To aid in 
correlating any papers for this application, all further correspondence regarding this 
application should be directed to Art Unit 2615. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Art Unit: 2615 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



DEF 




r 



VIVIAN CHIN 
« !n-~. -ORY PATENT EXAMINER 
i.'iGV CENTER 2600 



